UisCLAS^iFIED 


9 


(D).    Comparative  Description  of  Bombs 


Figure  1  shows  the  Mk  IV  and  Mk  III  FM  bombs  assembled* 
It  will  be  noted  that  in  external  appearance  the  Mlc  IV  is 
much  cleaner  in  design.    The  ellipsoid  aiid  tail  fittings, 
the  antennas,  and  the  bomb  lug  have  been  eliminated  as 
pNrotuberances,    The  lug  is  recessed,  arA  the  antennas  are 
flush-mounted  in  the  noseplate.    The  cojiplex  box  tail  of 
the  Mk  III  has  been  replaced  by  four  airfoil-type  fins. 

Figures  2  through  6  illustrate  the  weapons  and. their 
components,  and  Figure  7  compares  the  breakdown  of  major 
components  of  the  two  weapons*    The  difference  that  is  most 
readily  apparent  is  the  placement  and  mounting  of  the 
electronic  fuzing  and  firing  equipment  into  one  easily 
removable  cartridge  rather  than  on  cones  placed  on  opposite 
sides  of  the  sphere,    A  study  of  these  pictures  will 
identify  the  corresponding  components  of  the  two  weapons. 

Figure  8  illustrates  and  compares  the  field  assembly 
breakdown  of  the  weapons*    In  this  figure  the  split-band  is 
removed  from  the  Mk  IV  for  installation  of  the  detonators. 
The  comparison  clearly  illustrates  the  greater  simplicity  in 
field  assembly  of  the  Mk  TV, 

'     Figure  9  illustrates  and  compares  the  field  assembly 
breakdown  of  the  weapons  when  the  detonators  are  installed 
in-the  Mk  IV  at  the  rear  base.    It  can  be  seen  that  further 
simplification  is  achieved  if  the  detonators  are  installed 
before  the  bomb  goes  forward* 
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REAR  VIEW  OF  CARTRIDGE 
WITH  END  PLATE  REMOVED 


Plan  Viev/  of  Fin  and  Rear  View  of  Cartridge 
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{ II ) .     MK  IV  MOD  0  FM  BOLE 


Over-All  Design  cf  Bomb 


(B). 


Outer  Case 


(C),  Sphere  (High-Explosive  Container) 

(D  ) .  Ballistic  Design 

(E)  o  Electronic  Cartriage 

(F)  ,  Electrical  Fusing  and  Firing  System 

(G)  .  Detonators 

(II).  Kigh-Explosive  Charge  Asserably 

(I).  Systems  Reliability  Analysis 


(J). 


Nuclear  Components 
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(II).     MK  IV  MOD  0  FM  BOMB 


(A).     OVER-ALL  DESIGN  OF  BOMB 


(1).    Functional  XJne  and  Design  Requirements 

The  Mk  IV  Mod  0  FM  is  an  implosion-type  atomic  tomb 
based  upon  the  same  fundamental  principles  of  nuclear  fis- 
sion as  those  of  the  Mk  III  FM.     It  incorporates  an  improved 
fusing  and  firing  circuitry  over  that  in  the  Mk  III  Mod  0 
weapon  and  the  same  basic  circuitry  as  that  in  the  Mk  III 
Mod  I  weapon^    The  bomb  was  re-engineered  to  provide  for 
greater  ruggedness,  greater  dependability,  easier  field 
techniques,  and  better  ballistic  performance  than  either  of 
the  Mk  III  versions. 

Iff  addition  to  the  detailed  discussion  of  these  various 
factors  presented  in  later  sections  of  this  chapter,  the 
following  general  requirements,  which  apply  to  the  entire 
bomb,  are  discussed  in  this  section, 

(a).    The  bomb  must  withstand  expected  flight 
and  handling  loads* 

^  (b).    The  bomb  must  withstand  atmospheric 

^  conditions  as  required  for  storage  and  operation, 

(c).    The  external  dimensions  of  the  bomb 
iLust  be  kept  within  the  box  dimensions  of  the  Mk 
III  FM  and  must  be  such  that  the  bomb  will  fit 
into  a  B-29  bomb  bay. 
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(S).    Discussion,  Tests,  and  Calculations 

1,2 

(^)«    Flight  Handling  J.oo.ds.  —  Calculations  and  tests 
indicate  thao  the  boufc  v;ill  withstand  the  following  load 
factors  shown  in  the  memorandum  "Minutes  of  Meeting  to 
Establish  Load  Factors  for  '41',"  (Ref  SLE-3-1477 ) : 


Mr  plane  Flight  Loads 


Limit 

Ultixnate 

Vertical 

4.67  down 

7.0  dov/n 

2,0  up 

3a 0  up 

Longit udinal 

4.0  aft 

6,0  aft 

5.33  fwd 

8,0  fwd 

Lat  eral 

2o0 

3,0 

Free  Flight  Loads 

A  resultant  static  fin  load  equal  to  the  weight 
of  the  bomb  and  located  1/3  of  the  fin  height  from 
the  base  of  the  fin« 


Ground  Handling 


Limit  Ultimate 


Vertical  +4  +6 

-2         -3  (based  on 

trailer  v»eight ) 

Longitudinal  6  9 

Lateral  2  3: 

The  bomb  is  designed  to  withstand  normal  handling  load 
factors  while  being  assembled  or  while  being  transported  by 
any  practicable  surface  or  air  means.    An  empirical  standard 
of  vibration  testing  of  10  to  55  cps  constant  amplitude  at 
10  g  maximum  acceleration  for  45  minutes  in  each  of  three 


,5) 
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mutually  perpendicular  planes  has  been  adopted  for  certain 
components.    Althougii  coirplete  knowledge  of  transport 
vibratioi:  is  not  available  at  this  time,  some  data  have  been 
received,. 

Additional  information  is  being  obtained  and  a  study  is 
in  progress  to  deteriaine  the  application  of  this  information 
to  designo3,4  Present  calculations  and  experience  show  that 
the  bomb  has  adequate  factors  of  safety  to  v^ithstand  all  but 
the  most  exceptional  transport  loads.  Vibrations  recorded 
during  drop  tests  indicate  that  all  components  have  adequate 
factors  of  safety  for  free  flight  conditions, 5  Actual  drop 
tests  with  HE  have  not  teen  made. 

There  has  been  considerable  experience  in  the  use  of 
assembled  test  bombs  without  any  failures  caused  by  normal 
handling. 

A  Mk  IV  Mod  0  FM  unit  loaded  -with  d'.jmmy  charges  and 
electrically  functional  was  subjected  to  abnormal  handling 
when  the  trailer  on  which  the  unit  was  being  towe'.  broke 
down.    An  electrical  check  and  inspection  of  the  uiiit  was 
made  after  the  accident.    Aside  from  fin  damage  and  minor 
scratches  on  the  outside  of  the  case,  no  failures  were  found,® 

(b).  Environment a 1  Limit  at ions .  —  The  original  engineer- 
ing cc:icepts  of  atomic  bombs  required  that  each  unit  be 
handled  under  specific,  carefully  controlled  conditions  in 
botb  storage  and  use.    The  growth  of  storage  and  tactical 
philosophies  has  created  the  desire  to  provide  for  the  storage 
and'^use  of  atomic  weapons  under  highly  adverse  atmospheric 
conditions.    The  Mk  IV  FM  partly  fulfills  this  long-range 
development  ideal.    A  chart  showing  the  recommended  limiting 
environment  for  components  is  shown  on  pages  27-29, 

(1).    Long-Term  Storage  (Nonoperational ) . 
It  is  estimated  that  the  components  of  the  unit  in 
long-term  dead  storage  can  withstand  temperatures 
ranging  from  -40C'F  to  149°?  with  the  exception  of 
the  HE  assembly  (long-term  high  temperature  of 
95°F  to  lOOOF  maximum,  and  slow  rate  of  tempera- 
ture change).    For  long-term  storage  most  of  the 
components  should  not  be  exposed  to  relative 
humidities  greater  than  40  per  cent;  all  com- 
ponents are  therefore  packaged  to  provide  pro- 
tection against  moisture.    All  components  except 
the  nuclear  material,  batteries,  detonators,  and 
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cartridge  are  stored  in  the  bomtr  case.  The 
asseabled  bomb  case,  which  is  stored  in  a 
crate,  breathes  through  one  desiccator  port, 
A  desiccant  is  placed  inside  the  case  for  pro- 
tection against  ccisturs.    All  other  components 
are  packaged  under  Method  II  A  (dry-air  technique). 
By  this  method  the  item  is  paclcaged  in  a  moisture- 
proof  barrier  along  with  a  sufficient  amount  of 
de/iiccante 

(2)  .     Exposure  During  Assembl7,  —  The 

relativs  homi'dity  in  the  ass"embly *a"rsa  should 
not  be  greater  than  50  per  cent  at  SO^F, 

( 3 )  .    ^jcpQjmre  of  Completely  Assembj^d 
Spmb,  —  It  is  estimated  that  the  assecSled  bomb 
can  be  exposed  to  temperatures  as  low  as  -40°F 
for  at  least  as  long  as  the  life  of  the  desic- 
cators (approximately  two  weeks)  provided  the 
battery  temperature  is  inorsassd  to  above  O^F 
before  use.     It  is  also  estimated  that  the  bomb, 
less  its  nuclear  components,  can  be  exposed  to 

^  12C0F  for  two  weeks «    Vfith  nuclear  components, 
the^bomb  can  be  exposed  to  temperaturf^a  up  to 
120  F  for  th;;:ee  days  and  up  to  105'^jj  for  two 
weeks  o 

Leakage  tests  iniicate  that  the  outer  case 
sealing  vrLll  protect  the  assembled  bomb  from 
%  exposure  to  reiatic-e  humidities  up  to  100  per 
l_  cent  for  moderately  long  periods  providing  the 
desiccators  are  replaced  when  necessary  (every 
two  weeks ) . 

(4:).    Operational  -  General.  —  Droo  tests 

of  the  Mk  IV    Mod  0  FM  as  well  as  laboratory 
component  tests  have  indicated  that  the  bomb 
will  operate  satisfactorily  at  temperatures 
ranging  from  -40OF  (with  heaters  functioning  in 
the  clock  bank  and  battery  box)  to  2.2Q°F ,  at 
pressures  ranging  from  atmospheric  to  7  osi, 
and  at  relative  humidities  of  80  to  90  per 
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The  temperatures  of  the  internal  components 
at  detonation  is  not  definitely  known;  it  is 
expected,  however j  because  of  the  short  time  of 
fall,  that  the  temperatures  will  be  very  close 
to  those  at  the  time  of  release.    Tests  indicate 
that  the  temperature  inside  the  bomb  bay  with  a 
Mk  III  Mod  0  bomb  in  it  will  stabilize  at  about 
25°F  to  28°?  above  free  air  temperature  (Ref 
SI© -57 5.  Preliminary  Investigation  of  B-29  Bomb 
Bay  Temperatares ) «    Tests  on  a  tdk  III  Mod  0  bomb 
indiaats'   that  it  takes  at  least  four  hours  for 
the  temperature  of  the  internal  components  to 
reach  -40°F  when  the  temperature  of  the  air  to 
which  the  bomb  is  exDosed  is  rapidly  changed 
from  70*^F  to  (Ref  SJ€)-4-35,  Low  Temperature 

Tests  of  a  Mag:asaki"t ype  Bomb)c     These  tests  also 
indicate  that  it  takes  at  least  eight  hours  for 
the  temperatures  of  the  internal  components  to 
change  from  70"^'?  to  -es^F  when  the  air  tempera- 
ture is  -65°F,    On  the  basis  of  the  results  of 
these  tests,  it  is  believed  that  the  temperature 
of  internal  components  v;i  11  not  be  below  -40°F 
when  free  air  temperature  at  altitade  is  -65^F 
or  above, 

(c)»    Dimensional  Limitations.  —  The  over-^all  diiojensions 
on  the  bomb  we're'limitsd  to  the  box  dimensions  (60  x  60  x  128 
inches)  of  the  Hh  III  FM,  and  were  to  be  such  that  the  bomb 
would  fit  in  a  B-29  bomb  bay.    Tolerances  on  drawings  allow 
th#  external  diam.eter  of  the  bomb  to  exceed  60  inches  by  0.16 
incjj.    The  bomb  fits  into  the  bomb  bays  of  the  B-29,  B-50, 
AJ-1,  end  B-36  airplanes.    The  distances  between  the  fin 
guide  rails  in  the  B-29  bomb  bay  dictated,  for  clearance 
purposes,  a  59-inch  box  dimension  for  the  fins. 

The  total  weight  of  the  bomb  is  10,900  +240  pounds,  and 
the  eg  is  43-7/16  ±  1/4  inches  from  the  nose"  the  transverse 
moment  of  inertia  is  approximately  9,400,000  ine*  lbs  and  the 
polar  moment  of  inertia  is  approximately  4,400,00  in^^  lbs. 
Component  weights  of  one  unit  are  tabulated  on  page  30. 

Other  Limitations.  —  The  unit,  less  its  nuclear 
material,  _  after  being  tested*  and  assembled,  can  be  dispersed 
for  a  period  of  two  weeks  without  rechecking.    Tv^o  weeks  is 
the  estixnated  life  of  the  desiccators.    The  batteries  will 
maintain  proper  charge  for  a  period  of  three  weeks. 
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There  are  four  airplanes  which  can  accommodate  the  bomb 
at  present,  the  B-29,  B-50,  AJ-1,  and  E-36.  Satisfactory 

ballistic  drop-tests  have  also  been  made  from  the  B-47,  bat 
as  yet  it  is  not  wired  for  maicing  the  electrical  checks 
required  in  flight o 

The  best  predictable  results  can  be  obtained  in  all 
drops  that  are  made  from  an  altitude  of  32,000  feet  at  normal 
B-2-9  release  velocitj'-  (310  mph  true  air  speed).  Hov/ever, 
satisfactory  drops  can  be  made  at  altitudes  up  to  at  least 
40,000  feet  and  at  release  velocities  up  to  0.8  Mfeich  number. 

Drop  data  indicate  a  trend  in  the  increase  of  baro- 
switch  pressure  of  approximately  440  feet  altitude  per  100-mph 
true  air  speed  increase  in  release  velocity.    For  normal  B-29 
drops  this  effect  is  so  small  as  to  make  it  impracticable  to 
correct  the  baro^awitch  setting.  However,  if  release 
velocities  vary  over  a  wide  range,  corrections  should  be 
mads. 

No,  definite  effect  of  variation  in  release  altitude  from 
32,000  to  40,000  feet  has  been  noted  from  .tests  conducted  to 
date.    There  is  an  indication  that  lower  release  altitudes 
jnay  cause  baro  switches  to  close  at  higher  '.han  normal  alti- 
tudes.    Insufficient  data  exist  at  this  time  to  establish 
definitely  the  effect  of  variation  in  release  altitudes  upon 
baro-switch  closure,     Baro-switch  closure  can.  however,  be 
most  closely  predicated  at  drops  from  32,000  feet.  Considera- 
tion should  therefore  be  given  to  making  drops  at  or  near 
this  altitude  whenever  radar  jamming  is  expectedo 

Weather  limitations  during  drops  are  not  accurately 
known:  however,  it  might  be  expected  that  all-weather  use 
of  this  weapon  can  be  made  only  at  the  possible  expense  of 
performance. 

Atmospheric  turbulence,  with  rare  exceptions,  will  affect 
the  ballistic  accuracy  of  the  bomb  by  only  100  to  200  feet» 
If  unpredicted  ballistic  winds,  such  as  might  be  encountered 
in  a  cumulus  cloud,  reach  100  mph  or  more,  the  impact  point 
may  vary  as  much  as  1000  feet. 

Present  indications  are  that  a  fairly  large  reduction  in 
blast  efficiency  may  result  from  detonation  in  rain  or  fog. 
The  probability  of  the  Archies'  ranging  on  clouds  is  very  low» 
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The  effects  of  icing  during  a  drop  are  not  definitely 
Icnov/no    The  ballistic  performance,  antenna  operation,  and 
hal-o-switch  operation  ai^.y  be  affected  to  a  certain  degree 
by  accretion  of  ice  upon  the  unit.    Eowever,  on  the  basis 
of  existing  liaited  knowledge,  it  is  believed  that  the 
probability  of  detriiaentsl  effect  of  icing  is  low  unless 
severe  icing  conditions  are  encounteredo 

(e).    De"oenrience_  upon  Personnel  Performance o  —  The 
simplicity  oF  "cne  design  of  the  Mk  IV  Mod  0  FM  and 
the  reduction  of  necessary  assembling  and  testing  in  the 
field  greatly  lessen  the  probability  of  human  error;  there- 
fore the  quality  of  personnel  in  the  field  need  not  be  as 
good  as  that  required  for  the  IJIia  III  without  sacrificing 
reliability.    However,  because  of  the  importance  of  proper 
functioning  of  this  weapon,  all  operations  should  be  per- 
formed by  thoroughly  trained  personnel. 
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Component  Weight  Breakdown  of  Mk  IV  Mod  0  FM 
Itea 

Completely  Assembled  Unit 


Weight 
(lbs) 

10,866 
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(B).     OUTER  CASE 


(1).    Functional  Use  and  Design  Hequirements 


The  outer  case  of  the  bomb  serves  to  provide 

(a)  .    An  adequate  structural  member  on  which 
the  tail  fins  and  antennas  can  be  mounted; 

(b)  .    A  housing  for  protecting  the  internal 
components  against  damage  from  handling,  v/eather, 
and  low-velocity  fragment  damage;  and  -  . 

(c)  ,    A  suitable  ballistic  contour* 

In  addition  to  performing  those  functions,  the  case  has 
the  following  design  requirements  to  meet: 

(a)  .     Accessibility  must  be  provided  to 
the  detonators  on  the  sphere  Vidth  a  minimum  of 
disassembly  in  the  field « 

(b)  .    Easy  removal  of  the  electronic 
cartridge  containing  the  fuzing  and  firing 
equipment  must  be  provided, 

(o).    Accessibility  must  be  provided  for 

t  insertion  or  extraction  of  the  nuclear 
^  material  by  handling  a  minimum  number  of 
relatively  small  and  lightweight  components, 

(d)  .    The  vibration  transmitted  from  the 
case  to  the  internal  electrical  components 
must  be  kept  to  a  minimumc 

(e)  .    All  case  openings  must  be  sealed 
with  internal  gaskets. 
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(2).    Discussion,  Tests,  and  Calculations 


To  provide  sufficient  strength  for  mounting  the  tail  fins 
and  the  antennas  as  well  as  for  supplying  the  necessary  hand- 
ling, weather,  and  fragment  protection  for  the  components, 
the  major  portion  of  the  outer  case  is  made  of  3/8-inch  mild 
steel.     Since  the  front  and  rear  of  the  bomh  are  protected  by 
the  strike  aircraft  structure,  they  do  not  require  as  much 
fragment  protection;  hence  the  tail  cone  of  the  rear  case  is 
1/4-inch  mild  steel;  the  antenna  noseplate  is  cast  aluminum 
alloy;  and  the  rear  cover  plate  is  l/2"inch  aluminum  alloy. 

1,2 

Strength  tests  and  calculations        indicate  that  the 
mechanical  strength  of  the  outer  case  is  adequate  (Ref-  SM)-489, 

■Stress  Test  on  l/4:"incb  and  1/8-inoh  Mk  TV  Cone'),  No  case 
damage  during  the  normai  handling  a'nd  flight  of  106  units  has 
been  noted,     (43  of  these  were  the  later  models  with  l/4-inch 
tail  cones,  )    One  bomb  with  dummy  inter-'.jl  weights  v/as 
accidentally  dropped  from  a  B-29  bomb  bay  onto  a  concrete  run- 
way.   The  only  resulting  damage  to  the  case  was  f:.attening  of 
the  split  band  and  failure  of  the  boit^  attaching  the  rear 
case  to  the  dummy  weights*  .-After  the  dent  was  removed  from 
the  split  band,  all  components  of  the  case  were  reusable. 

A  suitable  ballistic  contour  has  been  achieved  for  the 
bomb  83  discussed  under  Section  D,  page  40  ,    A  clean  outer 
contour  is  maintained  by  using  cavity-type  antennas  in  the 
noae,  a  recessed  lug,  and  flush-mounted  safing  plugs  and  pull- 
out;  plugs. 
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Case  vibrations  induced  by  the  fins  must  be  transmitted 
through  the  dainping  mass  of  the  sphere  before  reaching  the 
cartridge,  which  is  cantiievered  from  the  rear  of  the  sphere. 
Tests  which  have  been  conducted  indicate  that  the  magnitude 
of  vibration  tc  which  any  electrical  component  of  the  cartridge 
will  be  subjected  is  probably  less  than  one  half  that  in  the 
outer'case  at  the  base  of  the  fins. 5 

Gasket-type  sealing  is  provided  for  all  openings  in  the 
outer  case;  thus  the  case  serves  as  a  container  for  the  pro- 
tection of  internal  components  against  moistureo  Experience 
gained  from  long-term  storage  will  determine  whether  the  seal- 
ing is  sufficient  to  allow  long-term,  high-humidity  storage 
without  the  use  of  an  external  sealed  container.  Leakage 
tests  that  have  been  conducted  to  date  indicate  that  adequate 
sealing  exists  for  all  operational  purposes.  However, 
inasmuch  as  considerable  difficulty  was  experienced  in  initial 
procurement  and  quality  control  of  inflated-type  split-band 
gaskets,  work  is  in  progress  to  improve  this  gasket. 
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(E).    ELECTRONIC  CARTRIDGE 


(1)*    Functional  Use  and  Design  Requirements 


The  cartridge  was  designed  to  contain  all  of  the  fuzing 
and  firing  components  (Figs«  13  and  14)  excepting  those  which 
must  necessarily  have  connections  directly  at  the  skin  of  the 
homb  for  external  access  and/or  proper  function.    The  speci- 
fic items  excluded  are  the  antennas  for  the  Archie  sets,  the 
receptacles  for  the  safety  plugs,  and  the  receptacles  for  the 
pull-out  plugs.    In  order  to  make  plug-in  connection  to  the 
detonator  circuits  possible,  the  distribution  and  ^able  com- 
pensation system  was  split  from  the  rest  of  the  X-lJnit  at  the 
gap  output  in  such  a  manner  as  to  make  connection  spring- 
fingers  when  the  cartridge  is  fastened  into  place.  The 
distribution  and  cable  compensation  system  is  fastened  to 
the  sphere  assembly,  and  the  X-Unit  is  located  on  the  front 
of  the  cartridge. 

Vibration  has  been  minimized  by  mounting  the  entire 
cartridge  structure  on  the  sphere  assembly  to  danp  out  the 
vibration  from  the  outer  case.    This  practically  dictated 
that  the  shape  of  the  cartridge  be  cylindrical  for  greatest 
strength  and  most  effective  mounting« 

The  entire  cartridge  is  easily  removable  for  testing  or 
replacement.    The  placement  of  parts  on  the  cartridge  permits 
all  routine  field  tests  to  be  made  without  removal  of  any  of 
the  con^onents  from  the  main  structure.    Components  such  as 
Archies  and  baro  switches  which  frequently  have  to  be  modified 
or  adjusted  in  the  field  under  different  tactical  ^conditions, 
are  easily  removable  without  major  disassemblyt. 

Relatively  few  connections  need  to  be  made  to  complete 
the  electrical  hookup  afte*c  the  cartridge  has  been  fastened 
into  place,  and  these  are  easily  and  quickly  accomplished. 
They  include  the  four  antenna  cables  foii  the  Archies,  the 
two  safing-plug  cables,  the  two  pull-out  cables,  and  the 
pull-out  wire  harness.    No  manifold  pressure  connections  for 
the  baro  switches  are  required  for  this  bomb,  since  the  baro 
switches  operate  from  the  internal  pressure  of  the  bomb* 
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(2).    Tests,  Calculations,  nnd  Discassion 


Preliriinary  vibration  tectc  on  a  completely  assembled 
cartridge  indicated  thai,  it  was  not  sufficiently  rigid 
structurally*     Gorcnonents  mounted  on  tns  free  end  of  the 
cantilever  experiencsd     acceJ.e  rat  ions  of  several  times  the 
input  to  the  shake  table o 

The  cartridge  case  was  redesigned,  and  the  Archies  were 
mounted  for  vibration  isolat ion^ 

Tests  on  the  final  cartridge showed  that  the  cartridge 
structure  will  withstand  constant  amplitude  vibrc.tion  from 
10  to  55  cps  vvith  an  acceleration  of  10  g  at  55  cps ;  the  mag- 
nification ratio  of  the  cartridge  structure  has  been  decreased 
considerablvj  and  ths  Archie  assembly  has  been  effectively 
isolated  from  vibration. 

Calculations  indicate  that  the  cartridge  case  and 
attachments  of  the  individual  cOiT^ponents  v;ill  withstand  a 
10-g  vibratory  load  faotoro^ 

The  maximum  vibration  recorded  for  a  •"onponent  of  the 
cartridge  during  drop  tests  was  1.73  g  at  £-10  cps, 5  The 
amplitude  of  vibration  for  most  of  the  drops  was  so  small 
that  actual  values  could  not  be  obtained. 
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le  mechanical  specifications  for  this  set  require 
ability  to  operate  under  deflnsd  conditions  of  vibration, 
tejnperature,  pressure,  and  hxanidityo    The  vibration  speclflca- 
tlteis  require  vibration  cycling  from  10  to  55  cycles  per  seo- 
on*!^  in  one  minute,  with  a  total  displacement  of  0o06  inch 
for"  45  minutes  along  each  of  the  three  major  axes*    The  temper- 
ature specifications  require  operability  of  the  set  over  the 
range  from  -22°?  to  ^149°F.    The  pressure  specifications  re- 
quire operation  of  the  set  in  a  normal  manner  at  pressures 
as  low  as  7,0  psi  (approximately  19,000  feet  altitude).  The 
hiaaidity  specifications  require  operability  at  humidities 
from  80  to  90  per  cent  RH  at  79°P,  approximately. 

The  X-Unlt  is  armed  by  a  network  of  clock-operated 
switches  set  to  operate  approxirrately  15  seconds  after  the 

pull-out  of  the  arming  wires?    These  armins  wires  are  pulled  . 

as  the  bomb  drops  away  from  the  plane.  . 

jThig  assembly  differs  from  the  Clock-Bank  "Assembly 
used  in  the  Mk  III  Mod  1  only  in  the  orientation  of  the  con- 
nectors* 
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The  Clock  Assembly,  housed  in  a  Fiberglas  laminate  shell 
which  serves  as  a  heat  Insulator,   is  recessed  into  a  central 
compartment  of  the  Junction  Boxo    The  mechanism  is  maintained 
at  proper  operating  temperature  by  two  thermostatically  con- 
trolled heater  strips  which  are  connected  to  the  plane's 
power  source  through  the  PTBr     Each  heater  strip  and  thermo- 
stat forms  an  independent  heating  device  which  cuts  in  at 
80°P  and  out  at  lOO^F. 


(b).    Fuzing  System 

The  fuzing  system  uses  the  same  general  components  as 
were  used  in  the  Mk  III  Mod  1  bomb,  but  these  components  are 
remounted  to  conform  v;ith  the  cartridge  design  concepts* 
The  fuzing  system  in  the  Mk  IV  Mod  0  bomb  includes  four 
Archies,  six  baro  switches,  two  relay  netv;orks,  and  one  (slot) 
antenna  noseplate.    The  Archie  is  the  same  modified  tail- 
warning  radar  set,  the  APS-13,  used  as  the  basic  fuze  in  pre- 
vious atomic  bombs »    The  relay  netv/orks  are  so  arranged  that 
an^  two  Archie  output  signals  will  operate  both  relay  net- 
WDEks.    Each  relay  network  is  in  itself  capable  of  firing 
both  channels  of  the  X-Unit# 

In  order  to  protect  the  Archie  sets  from  damage  due  to 
shock  and  vibration,  they  are  placed  on  vibration  isolation 
mounts  in  the  Cartridge  structure. 

The  antenna  system  consists  of  four  cavity-backed  slot 
antennas  mounted  sjnnmetrically  on  the  f?ont  noseplate.  The 
flush-mounting  slot  antenna  is  superior  from  an  aerodynamic 
and  handling  standpoint  to  the  Yagi-type  antenna  used  on 
previous  bombs*  Electrically,  the  slot  antenna  has  the  de- 
sirable characteristics  of  broad  band,  low- voltage  standing 
wave  ratio  (1.5  or  leas  in  the  normal  operating  range). 
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suitable  radiation  pattern,  and  gain  comparable  to  the  former 
Yagl  antennao    The  noseplate  assembly  weighs  62  pounds.  A 
design  Is  now  under  developnent  that  will  reduce  this  weight 
to  ai/proxiraately  15  pounds* 

The  baro  switches  are  the  same  (B3-4  and  BS-5)  as  those 
used  in  previous  bombs  and  have  the  same  functlono 

In  the        IV  Mod  0  v/eapon  the  pressure  that  actuates 
the  baro  switches  is  obtained  by  a  flow  of  air  into  the 
interior  of  the  bomb  through  six  3/8-inch  ports  near  the 
nose oV" Since  the  bomb  case  serves  as  a  Kanifold,  no  hcse 
connections  to  the  baro  switches  are  necessaryo    The  pressure 
drop  across  the  poi'ts  produces  nearly  ambient  pressure  inside 
the  bomb 

(c)  o    Junction  Box 

Excepting  the  antenna  cables,  all  fuzing  and  firing 
system  Interconnsctions  are  icaoe  through  the  Junction  Box, 
The  use  of  the  Junction  Box  makes  it  possible  to  disconnect 
any  of  the  major  subassemblies  for  replacement  or  modifica- 
tion without  a  major  disassembly  of  the  Ci.r'tridge ,  The 
Jxmctlon  Box  contains  the  Archie  integrati::ig  capacitors, 
the  relay  networks,  the  power  fuses,  and  the  pull-out  switches. 
The  pull-out  switches  are  so  mounted  that  pull-out  v/ires  can 
be  inserted  without  removal  of  the  Junction  Box  cover. 

(d)  ^     Power  Supply 

^  The  power  supply  for  the  Mk  IV  Mod  0  bomb  consists  of 
two  Independent  banks  of  30-volt  lead-acid  batteries  con- 
tained in  one  heated  enclosure.    It  is  identical  to  that 
used  In  the  IvTk  III  Mod  1  bomb.     The  batteries,  designated 
ER-12-10,  are  markedly  superior  to  the  NT-6  batteries  used 
In  the  rac  III  Mod  0  bomb.    They  have  a  longer  shelf  life  in 
a  charged  condition,  greater  mechanical  ruggedness,  and 
require  simpler  preparation  and  installation  procedures  during 
weapon  assembly  operations^ 


(e).    Safety  Features 

Adequate  safety  features  are  included  in  the  design  of 
the  electrical  system  to  prevent  premature  detonation  under 
all  predictable  circumstances  from  the  time  of  assembly  tint  11 
the  baro  switches  close  (noimally  a  few  seconds  before  de- 
tonation altitude). 
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Protection  from  the  time  of  assembly  until  the  firing 
plugs  are  Inserted  is  afforded  by  safing  plugs  in  the  nose 
of  the  bomb.     These  safing  plugs  open  tbs  pov/er  lines  to  the 
firing  set,  and,  in  addition,  short-circuit  the  input  lines 
to  the  firing  set*     Protection  during  the  remainder  of  the 
time  the  bomb  is  in  the  plane  is  afforded  by  a  bt^jk  of  clock- 
operated  switches  which  provide  an  open  circuit  to  the  firing 
set,  and  by  pull-out  switches  vihich  provide  open  circuits 
fTOm  the  relay  network  outputs  to  the  firing  switches. 

Protection  from  time  of  release  until  the  bomb  is  out 
of 'fu^e  range  of  the  strike  aircraft  is  afforded  by  the 
X-Unit  arming  clocks  and  barometric  switches. 

In  the  event  of  premature  baro-switch  closure,  the 
arming  clocks  will  prevent  the  X-Unit  from  firing  should 
the  radar  fuze  range  on  the  plane »     Normally,  the  baro 
switches  prevent  the  radar  fuze  from  operating  during  this 
period. 

Protection  against  premature  detonation  after  operation 
of  the  clock  switches  is  afforded  solely  by  the  baro  switches. 
They  minimize  chances  of  premature  fuze  operation  due  to 
malfunction  of  equipment  and  radar  countermeasures. 

(f).    Comparison  of  Drop  Sequence  of  the  Mk  III  Mod  0  and 
the  H'lk  IV 

t  Operating  phenomena  after  release  are  provided  in  Figures 
17rand  18.  There  is  no  significant  difference  in  this  respect 
beFween  the  Mk  III  Mod  1  and  the  Mk  IV. 


(2).    Tests,  Calculations,  and  Discussion 


(a)*    Firing  System  * 

The  X-Unlt  l^lk  IV  Mod  5  has  successfully  operated  under 
all  conditions  of  temperature,  pressure  , vibration,  and 
himildlty  mentioned  above  on  page  &8^^f^^» 
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ARMING    WIRES   OUT    OF  CLOCKS   8  POWER  SWITCHES. 
CLOCKS    START  OPERATING. 
ARCHIES    ARE    WARMED   UP  BEFORE  RELEASE. 
POWER    SWITCHED  TO   INTERNAL  INVERTER. 
HIGH  VOLTAGE  IN  MAIN  CONDENSERS- 
PRESSURE    PUMPS  CAN    OPERATE.   UNTIL  RELEASE. 


CLOCKS  CLOSE- 


\ 


\ 


\ 


DETONATION  '  5*^  ) 


BAROS  CLOSE. 

ARCHIES    START  TRANSMITTING. 
RELAY    MET  ASMED. 
ARCHIES    FIRE  (MIN.  OF  TWO) 
RELAY   NET  CLOSES. 
ARMING    SWITCH  CLOSES. 
DELAY    RELAYS  START. 
FIRING    SWITCHES  OPERATE. 


eROUND  LEVEL 


DROP   SEQUENCE  FOR  THE  1561    FM   ATOMIC  BOMB 
WITH  THE   MK.  U  X-UNIT 
(MK.  ni    MOD.  O    ATOMIC  BOMB) 


FIGURE  Na  ,7  UNCLASSIFIED  for 
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ARMING  WIRES  OUT  OF  CLOCKS  S  POWER  SWITCHES. 
FIRING    CLOCKS    START  OPERATING. 
ARCHIES  WARMED  UP  BEFORE  RELEASE. 
NO   PRESSURE    PUMPS  REQ'D  ■ 


CLOCKS  CLOSE. 


CURRENT  STARTS   THRU    X- UNIT  CHOKE. 


^^BAROS  CLOSE 

ARCHIES    START  TRANSMITTING 
I  RELAY    NET  ARMED 

NO    HIGH   VOLTAGE    UNTIL   ^^^^^ARCHIES     FIRING  (  MIN  OF  2) 

IMMEDIATELY    BEFORE    DETONATION. -^v^i^:)         RELAY    NET   CLOSES.  .■ 
(LESS    DANGER  OF  PREMATURE)         S  V ^  ^     FIRIN6    SWITCHES  OPERATE. 

DETONATION 


GROUND  LEVEL 


DROP   SEQUENCE   FOR   THE    MKIg,  MOD  0    ATOMIC  BOMB 


•  .  .  . 
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FIGURE' NO.  18 


Several  pulse  transformers  were  tested  thousands  of 
times  with  lib  v;att-seconds  of  energy;  1.2  watt-seconds  is 
typical  of  X-Unit  usage.     No  failures  resulted 

Firing  Switch  Vibration  Testae        The  firing  switch,  in 
its  enclosure,'  wa"?  vibrated  al:  10  g  from  SO  to  200  cpsc-*-^ 
Trouble  with  contact  chatter  was  encountered  at  higher  fre- 
quencies, hut  operation  was  normal  at  accelerations  well 
above  those  met  with  in  drop  tests. 

X-Unit  Condenser.        Condensers  have  passed  a  17-kllovolt 
high-pot'entiiii  test  at  tem.peratures  as  low  as  -VO^Pe-'-S 


These  results  have  been  verified  at  Los  Alamos  by  61IX-7 
through  an  explosive  mixture  similar  to  that  used  in  the  1E20 
detonator  (Ref  GI.IX-7-30,         IV  Hod  5  X-Unit  Firing  Tests, 
August  16,  194^'.  — _ 

Clocks,        The  modified  M-111A2  fuze  is  capable  of  with- 
standing a  "vibration  of  10  g  at  10  to  55  cps  in  three  planes 
for  45  minutes.     Operation  was  not  affected  by  exposure  to 
120°F,   98  to  100  per  cent  RH  for  48  hours,  with  subsequent 
lowering  of  temperature  in  decrements  of  5°  per  minute  to 
25ii?'.    The  main  v/eakness  of  this  clock  is  that  it  is  neither 
rewlndable  nor  resettable  without  special  procedures,  includ- 
ing the  taking  of  X-ray  pictures*    This,  coupled  with  a  total 
life  of  approximately  five  operations,  prohibits  field 
testing  and  makes  operational  testing  by  the  Road  Department 
impracticable.    This  timing  device  is  not  suited  to  long-term 
storage  because  (a)  it  must  be  stored  in  wovind  condition, 
which  may  result  in  a  weakening  of  the  untempered  main 
spring;  (b)  the  lubricant  becomes  viscous  during  long-term 
storage;  and  (c)  not  all  parts  are  corrdslon  resistant* 

(b)*    Fuzing  System 

Arohle  Tests*       Normally-mounted  Archies  were  vibrated 
In  a  cartridge  for  45  minutes  in  the  two  most  severe  planes* 
Maximum  acceleration  at  the  base  of  the  cartridge  was  10  g 
at  55  cps*    No  mechanical  failures  occurred,  and  the  Arohles 
were  electrically  operable  at  the  conclusion  of  the  tests »H 
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(J).     MTCLEAR  COHPOMNTS 


(1).    Functional  Use  and  Design  Requirements 


The  purpose  of  the  nuclear  component 3  is  to  release 
rapidly  a  large  quantity  of  energy  through  the  fissioning  of 
a  core  of  U-235  and/or  Pu.    The  energy  is  released  as  a 
result  of  the  rapid  rise  of  the  neutroi;  population  In  a 
highly  compressed  supercritical  system  of  fissionable  material 
suxyounded  by  a  neutron  reflector  or  tamuer.    iSlr^.e  the 


e'nergy  release  v;hi oh  causes  the  active  material  and  tamper 
to  expand  and  thus  become  a  subcritlcal  system*. 

The  basic  design  which  determines  the  size  and  arrange- 
ment of  the  various  nuclear  components  is  the  product  of  a 
large  number  of  calculations  and  experiments  v;hlch  consider, 
among  other  things,  the  hydrcdynaraics  of  the  imploding 
system,  the  neutron  properties  of  the  active  ir?wterlal  and 
the  tejnper,  and  the  nuclear  safety  problems  associated  with 
handling  the  fissionable  material* 

The  engineering  design  must  primarily  consider  (1)  main* 
tehance  of  symmetry  in  the  assembled  nuclear  system  v/ith  a 
mihimum  of  cavities,  protuberances  or  other  perturbations; 
(2)  fabrication  problems  associated  with  the  rather  uncommon 
materials  used:  and  (3)  requirements  for  ease  of  insertion 
and  removal  of  the  nuclear  capsule. 


(2)«    Tests,  Calculations,  and  Discussion 


UNCLASSIFIED 


(III).    BOIVIB  ASSEMBLY  AM)  TEST  EQUIPMEOT 


(A),    Functional  Use,  Design  Requirements, 

and  Discussion 


The  equipment  required  for  handling,  assembling,  and 
testing  the  Mk  IV  ifod  0  FM  is  divided  into  Types  1,  lA,  2, 
3,  and  4  in  such  a  manner  that  all  necessary  bomb  operations 
can  be  efficiently  performed.    Types  1  and  lA,  2,  3,  and  4 
have  been  given  contracting  names,  ie,  "kits,"  "lots," 
"groups,"  and  "sets,"  respectively. 

d).  Type  1  -  Field  Equipment  -  Kits.  —  Type  1  equip- 
ment is  divided  into  kits  which  contain  the  tools  and  equip- 
ment required  by  assembly  teams  for  field  assembly  and  field 
testing  of  the  bomb  and  minor  maintenance  of  test  equipment. 
These  kits  are  the  following: 

(a).    Cartridge  Test  Kit  -  40A 

The  Cartridge  Test  Kit  contains  all  test 
equipment,  tools  and  auxiliary  equipment 
required  for  the  complete  testing  of  the  fuz- 
ing and  firing  components  of  the  bomb.  The 
major  items  in  this  kit  are  a  Flight  Test  Box, 
Delta  Timer,  Peak-Reading  Voltmeter,  Archie 
Test  Panel,  Baro  Switch  Tester,  Junction  Box 
Tester,  Flight  Circuit  Tester,  High  Potential 
Tester,  Unit  Tester,  Meter  Calibrator,  and 
Cartridge  Dolly, 
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(b)  .    Battery  Kit  -  40C 

The  Battery  Vdt  contains  sufficient  equip- 
ment to  prepare  batteries  for  nine  bombs  pe  day 
with  one  spare  battery  o lamp  for  each  bomb  or 
for  twelve  bombs  per  day  without  spares.     If  a 
greater  number  of  batteries  is  needed,  additional 
kits  will  be  required, 

(c)  .    Field  Mechanical  Kit  -  40F 

This  kit  contains  the  necesnary  equipment  to 
enable  two  assembly  operations  to  be  carried  oil 
simultaneously,    lyfejor  items  in  this  kit  are  a 
Portable  Franie  Assembly,  Wishbone  Trailer,  Split- 
Band  Dolly  and  Spreader,  Vacuum  Pump  and  Lift  Cup, 
Sphere  Support,  Portable  Work  Table,  and  Detonator 
Circuit  Ohxmnetere 

(d)  .    Test  Equipment  Repair  Kit  -  40Q 

This  kit  contains  tools  and  equipment 
necessary  for  field  repair  and  calibration  of 
test  equipment, 

(e)  .    Nuclear  Kit  -  403 

The  Nuclear  Ivit  includes  tools  and  equip- 
ment for  monitoring  the  nuclear  material  and 
for  all  nuclear  work  involved  in  the  prepara- 
tion for  an  insertion  of  the  capsule  into  the 
bomb  • 

(2).    Type  lA  -  Aircraft  Test  Equipment  -  Kits.  —  Type 
equipment  is  th  t    h"  h    '11  b    ^  j^cluM2  ^i^f  ^'"q.i^'C^^*  'H 


UNCLASSIFIED 
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(a)  .    Lot  40  I 

The  contents  of  this  lot  have  not  yet  been 
definitely  determined,  but  it  will  contain  itsics 
such  as  a  dispersal  cradle  for  supporting  the 
bomb  prior  to  loading  into  the  strike  aircraft, 
and  a  Fli.'^ht  Test  Box  v/hich  is  installed  in  the 
strike  aircraft  for  flight  check  of  the  bomb, 

(b)  .     Lot  40  T 


(4)  ,     Type  5  -  Base  Equipiaent  -  Groups  >  —  Type  3  equip- 
ment is  divided  into  groups  which  contain  tools  and  equipment 
required  at  bases  for  major  disassembly,  long-term  surveil- 
lance, and  major  maintenance.    Base  equipment  v/ill  not  be 
used  for  field  assemblies.    The  various  groups  are  the  follow- 
ing:    Group  K:     Canning;  Group  R:     Nuclear;  Group  U:  Instru- 
ment Repair;  Group  V:  Electrical;  and  Group  N:  Mechanical, 

(5)  .    Type  4  -  AFS^VP  Support  -■  Sets.  —  Type  4  equip- 
ment is  divid'ed  into  sets  which  contain  items  of  support 
equipment  for  the  military  field  organization  such  as 
material  for  shelter,  power,  disaster  cleanup,  and  expendable 
stock.    It  will  be  the  responsibility  of  the  using  forces  to 
determine  and  procure  most  of  the  items  in  these  sets.  The 
various  sets  are  the  following;     Set  J:     Expendable  Stock; 
Set  L:    Heavy  Tool;  Set  W:    Disaster;  Set  Xt    Salvage;  Set 

Y:    Building;  and  Set  Z;  Power. 


LASSIFIED 
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(B),     Comparison  with  Mk  III  Mod  0  Boinb 


The  following  list  shows  the  comparative  number  of 
items  required  for  assembly  and  testing.    Owing  to  changes 
in  kit  philosophy  the  number  of  items  may  change,  but  their 
relationship  will  remain  approximately  the  same. 


Mk  17 


Mk  III  Mod  0 


Total  Special  Total  Special 
It  ems      Items      Items  Itamf 


Mechanical  Handling  and 
Assembly  Equipment 


Field  Mechanical  Kit  40r  79 


Elect pical  Test  Equipment 

(a)  .    Cartridge  Test  Kit  40A 

(b)  .    Battery  Kit  40C 

(c)  .    Test  Equipment  Repair 

Kit  40Q 

Nuclear  Test  and  Assembly 
Equipment 


88 
88 


85 


81 


115 


179 
48 


36 


34 
7 


Same  as  Bk.  Ill  Mod  0 


(a)  .    Nuclear  Field  lat  40S 

(b)  .    Nuclear  Flight  Insertion 

Equipment  Lot  40T  Not  yet  4 

determined 


Same  as  Mk  III  Mod  0 


Not  used  with 
Mk  III  Mod  0 


Miscellaneous  Equipment 

(a)  .  Expendable  Set  J 

(b)  .  Heavy  Tool  Set  L 

(c)  .  Disaster  Set  V/ 
(di.  Salvage  Set  X 

(e)  .  Building  Set  Y 

(f )  ,  Power  Set  Z 


Little  change  from  the  kits 
already  established  for  the 
Mk  III  will  be  required* 


li  in  TT 
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(IV).  sramHY 


The  Mlc  17  Mod  0  FM  is  an  implosion-type  atomic  bomi) 
based  upon  the  same  basic  nuclear  fission  principles  as 
the  Mk  III  FM.     It  incorporates  an  improved  fuzing  and 
firing  circuitry  over  that  in  the  Mk  III  Mod  0  weapon  and 
the  same  basic  circuitry  as  that  in  the  Mk  III  Mod  1 
weapon.    The  bomb  is  re-engineered  to  provide  for  greater 
ruggedness,  greater  dependability,  easier  field  techniques, 
and  better  ballistic  performance  than  either  of  the  Mk  III 
versions. 

The  ballistic  design  is  the  result  of  over  100  full- 
scale  and  half -scale  drop  tests,  including  29  drops  of  the 
final  design  in  addition  to  wind  tunnel  and  range-fired 
£0-mm  model  tests  which  showed  good  correlation  to  the  drop 
tests.    Values  of  pitch  and  yaw  for  B-29  conditions  are  less 
than  5  degrees  maximum  included  angle,  and  dispersions  due 
to  the  bomb  itself  are  less  than  one  fourth  of  those  of  the 
Mk  III  FM. 

The  basic  elements  of  the  fuzing  system  (baro  switches, 
Archies,  and  clocks)  have  not  been  changed  at  this  time,  but 
details  of  the  Junction  Box,  including  the  relays  and  pull- 
out  switches,  have  been  redesigned  and  improved.    The  mount- 
ing of  all  components  has  been  improved  to  minimize  the 
possibility  of  damage  or  malfunction.    The  firing  set 
(X-Unit)  has  been  completely  re-engineersd  for  compactness 
and  ruggedness.    All  electronic  equipmeiit  has  been  tested 
in  the  laboratory  and  these  tests  have  been  supplemented  by 
30  functional  drop  tests. 

The  field  assembly  and  electrical  checking  operations 
that  will  be  required  on  the  bomb  have  been  minimized; 
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(V).     CONCLUSIONS  AND  RECOMMENDATIONS 


It  is  concluded  that  the  Mk  IV  Mod  0  FM  implosion-type 
atomic  bomb  is  an  improvement  over  its  predecessors,  the  Mk 
III  Mod  0  rM  and  the  Mk  III  Mod  1  TM,  in  the  following 
respects: 

(1)  ,  It  requires  less  time,  fewer  men,  and 
less  auxiliary  equipment  in  the  field  to  prepare 
the  bomb  for  delivery* 

(2)  ,     It  adapts  itself  to  safer  delivery 
tactics  inasmuch  as  (a)  the  nuclear  material 
may  be  inserted  after  the  strike  aircraft  is 
airborne,  and  (b)  high  voltage  is  not  present 
in  the  firing  circuit  until  the  firing  switch 
is  actuated  (this  is  also  true  of  the  Mk  III 
Mod  1  FM). 

(3)  ,     It  contains  many  improved  components 
specifically  designed  or  arranged  to  operate 
and  withstand  storage  under  stringent  environ- 
mental conditions, 

(4)  ,    It  has  Improved  ballistic  stability 
and  accuracy. 


On  the  basis  of  these  conclusions  it  is  recommended 


(1)  .    That  this  weapon  be  produced  and 
stockpiled  as  a  part  of  the  national  defense 
program; 

(2)  ,    That  it  replace  the  Mk  III  weapons 
now  in  stockpile* 
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(3)  ,    That  laboratory  and  field  investi-;- 
gat  ions  of  all  componsnts  be  continued  in  an 
effort  to  establish  more  firmly  the  reliability 
and  safety  factors  as  well  as  the  limiting  en- 
vironmental conditions  of  operabillty;  and 

(4)  .    That  a  continued  program  of  component 
development  be  pursued  for  the  purpose  of  ii'oor- 
porating  desirable  mcdif ioat ions  into  stockpile 
weapons  in  the  interest  of  military  effectiveness. 


^  UNCLASSIFIED 
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{VI ).    FUTURE  PROGRAMS  FOR  TIIE  I/IK  IV  FM 


The  report  thus  far  has  dealt  with  the  description  and 
evaluation  of  the  Mk  IV  IJlod  0  FM  weapon  as  it  is  going  into 
stockpile.    Inasmuch  as  progress  in  the  field  of  weapon 
design  is  made  a  step  at  a  time,  it  is  planned  to  continue 
a  development  program  on  this  weapon  to  incorporate  new  com- 
ponent improvements  and  features  now  thought  to  be  desirable. 
These  fall  into  two  main  groups,  each  of  which  may  require  a 
Mod  change  of  the  bomb. 


(A).    Lightweight  Outer  Case 


7^, 


be  possible.  .-This  e4iMiige"  inTcase  design  will  sacrifice  all 


protection  of  the  unit  from  low-velocity  fragments,  but  the 
weight  saving  will  materially  reduce  te  :3-off  hazards  and 
permit  an  increase  in  aircraft  range  or  speed.    It  will 
probably  bring  about  fairly  radical  changes  in  handling 
techniques  and  equipment.    This  design  program  is  now  under 
way. 
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(B).    New  Electronic  Cartridge 


The  second  program  encompasses  the  redesign  of  the 
electronic  cartridge  to  provide  a  more  reliable  fuzing 
system.    Several  radar  fuze  devices  and  a  new  baro  switch 
are  under  developnsnt  at  the  present  time.     (It  is  planned 
to  incorporate  selected  ones  of  these  individual  components 
into  a  new  cartridge.  ) 

One  feature  of  this  new  cartridge  will  be  in-flight  set- 
ting of  the  fuzing  system  (specifically,  of  baro  switches  and 
radar  units ) , 

New  clock  timers  and  new  baro  switches  are  being 
developed  to  replace  these  present  items  in  the  MSs.  IV  Mod  0 
should  it  be  judged  economically  and  tactically  desirable 
when  the  development  is  complete.    Work  is  in  progress  to 
develop  a  lightweight  and  quickly  detachable  antenna  nose- 
plate  and  sphere  trap  door  to  facilitate  in-flight  nuclear 
inserti-cn,    A  new  plug-in  type  of  delay  line  has  been 
developed  for  Archie,    This  modification  will  reduce  the 
possibility  of  multiple  gating,  allow  easier  range  modifi- 
cations, and  provide  a  higher  maximum  rc-.r-gi  setting.    It  is 
planned  to  replace  the  present  Archies  with  the  new  unit, 
pending  laboratory  and  drop  tests. 

Three  other  programs  are  being  carried  forward  as 
essential  improvements  to  the  Mk  IV  Mod  0  to  be  included  when 
the  need  for  them  is  firmly  established: 


(1)  .    Improvements  to  the  present  baro  system. 

(2)  ,    Improvements  of  the  present  split-band 

gasket. 

(3)  .    Solutions  to  the  problem  of  the 

sticking  of  the  HE  trap-door 
charges. 
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